SUMMARY The finding of virus particles by transmission electron microscopy (TEM) in fixed cervical and vaginal scrape material and their identification as papilloma viruses by negative staining is described.
Using thin sectioning and negative staining, virus particles, considered to be papilloma viruses, have been demonstrated in vulval warts by transmission electron microscopy.' Similar virus particles have been seen in thin sections of cervical condylomatous lesions using transmission electron microscopy.2-4 The association of condylomatous lesions of the cervix with intraepithelial neoplasia has been reported by a number of workers-8 and virus particles have been demonstrated in non-papillary lesions2 3 which were found to be flat condylomas on histological section.6 These cases showed cytological features seen in patients with clinical condylomata and cells removed from cytology smears have been found to contain virus particles.9 10 Papilloma virus particles have been identified in material scraped from the surface of vulval warts' but as far as we are aware they have not been described in cervical or vaginal scrape material. This report describes the finding of virus particles in fixed cervical and vaginal scrape material by transmission electron microscopy and the confirmation by negative staining of similar scrape material, in two cases, that these were papilloma viruses. The association with cervical intraepithelial neoplasia is also considered.
Materials and methods
Since 1975 cellular samples for transmission electron microscopy (TEM) have been collected into gluterAccepted for publication 30 September 1980 aldehyde or similar fixative from most of the patients who attended the colposcopy clinic at St Mary's Hospital, Manchester and during 1979 additional cellular samples have been collected into saline. Samples were prepared for TEM as previously described."
Material collected into saline was stored at -20°C and only examined if virus particles were seen in fixed material. In two such cases a saline sample was available and, after freeze-thawing several times to rupture the cells, the sample was centrifuged to remove large cell debris at 3000 rpm (3000 g) for 30 minutes. Two ml of the supernate were further centrifuged at 30 000 rpm (65 000 g) for one hour in an ultracentrifuge (MSE Superspeed 65). The supernate was discarded and the remaining pellet resuspended in two to three drops of distilled water. A drop of resuspended pellet was dried on to a formvar-carbon coated grid, stained with 3 % phosphotungstic acid (pH 6-5) and examined in either an AET EM 801 or EM 6B calibrated electron microscope.
In two cases where virus particles were seen, histological blocks of formalin-fixed biopsy material weredewaxed and processed for electron microscopy. The areas required were cut from the blocks, excess wax removed and the tissues placed in an incubator at 60°C in order to melt most of the remaining wax. This process was completed by immersion in xylene and after rehydration through decreasing strengths of alcohol to water, the specimen was processed for electron microscopy as previously described for Demonstration ofpapilloma virus particles in cervical and vaginal scrape material stained with 1 % toluidine blue and examined by nuclei showed margination of chromatin with large light microscopy to confirm that suitable tissue had central clear areas in which virus particles could be been selected before cutting ultra-thin sections for seen easily (Fig. 2) "warts" of the vulva and perineum and who was subsequently found to have carcinoma in situ of both the vulva and cervix. Another case of interest is described by Woodruff et al. (1969) 14 the patient had multifocal neoplasia of the lower genital tract and, although the possibility of papilloma virus infection was not mentioned, the colposcopic appearance of the cervix resembled the flat, atypical condylomatous lesions from which we have demonstrated papilloma viruses.
Vulval studies are also important. Patients with vulval malignancy (both in situ and invasive disease) have shown a high incidence of associated neoplasia elsewhere in the genital tract ranging from 10 to 27%15-18 and there is also an association between condyloma accuminata and vulval malignancy. Josey et al. (1976) 19 reported that when malignancy was associated with condyloma accuminata the patients were 11 to 15 years younger than women with cancer but no evidence of virus infection and Buscema et al. (1980) 18 found that 20% of their patients with carcinoma in situ of the vulva had associated gross or microscopic condylomatous disease. In the first of these studies19 there was a higher incidence of condylomata with vulval carcinoma in situ than with invasive carcimona suggesting that in many cases there is no progression; this may also apply in the cervix.
The role of papilloma virus infection in the development of intraepithelial neoplasia of the lower genital tract and finally invasive cancer is uncertain but there is circumstantial evidence to suggest that this could happen. It could be postulated that under special circumstances, natural or iatrogenic, cells infected by the papilloma virus may be triggered to become neoplastic. Evidence of infection with the papilloma virus could form the basis for selection of a group of women for careful follow-up using cytology, colposcopy and directed biopsy which, in time, might resolve some aspects of the natural history of cervical cancer.
